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Editorial
Retinal development, degeneration and functional restitution
The two-day Research Conference preceding ARVO
(May 1998), sponsored by Vision Research and Else6ier,
was designed to provide an update on major areas of
interest to the vision research community. The goal was
to convene a multi-disciplinary audience interested in
fundamental retinal processing, development of the
retina, genetics of retinal degeneration, degeneration
and apoptosis, neuroprosthesis, and gene therapy. This
volume of Vision Research is devoted to this sympo-
sium and consists of three sections: Fundamental reti-
nal processing and development, degeneration and
neuroprosthesis.
1. Fundamental retinal processing and development
This section consists of six papers (four research
articles and two reviews) dealing with signal processing.
The first paper by Kroger et al. concentrates on mor-
phological and absorbance changes in the cone outer
segments in the eyes of cichlid fish reared in monochro-
matic lights. They found that the absorbance spectra
remained unaffected but that the outer segment lengths
and the frequency of occurrence of the spectral cone
types adapted to spectral deprivation in such a way that
the input from the different cone types to the horizontal
cells remained unchanged. This could underlie the be-
havioral finding that effects of spectral deprivation
appear to be minor or absent. The review by Kamer-
mans and Spekreijse corroborates this point. The con-
troversy about the mechanism of negative feedback
from horizontal cells to cones is discussed. They show
that horizontal cells feed back to cones in a GABA-in-
dependent manner by modulating the calcium-current
in a unique way. The consequence is that the efficiency
of the output of the cones is compensated for the
spectral composition of the global illumination. In this
way, is amongst others, color-constancy achieved. This
in contrast to the feedback in the inner retina which
seems to function as a contrast enhancement system.
The bipolar cell synaptic terminal is in a central posi-
tion to control the efficacy of synaptic transfer between
inner and outer retina, and the presynaptic mechanisms
for neurotransmitter release and modulation are pre-
sented in the review by Matthews of the giant synaptic
terminal of goldfish bipolar cells. The next two papers
deal with ganglion cells: The first one by Guenther et
al. describes alterations in ion channel properties of rat
ganglion cells during maturation, and the second one
by Neuenschwander et al. details the time course of
synchronous oscillations during spontaneous and visu-
ally driven activity. The first paper indicates a relation
between alterations during development in the sodium
and potassium channels and the spiking behavior of rat
ganglion cells whereas the second paper shows that in
cat, retinal ganglion cells may interact over long dis-
tances with external phase-locking for binding in the
temporal domain (stimulus onset) and internal phase-
locking in the spatial domain. The last paper by
Diether and Schaeffel tests the hypothesis that contrast
adaptation occurring during extended periods of defo-
cus might act as a retinal error signal for visually-ac-
quired myopia.
2. Degeneration
This section consists of four papers describing muta-
tions in human retina dystrophies, application of
adeno-associated virus constructs in gene therapy ex-
periments, the role of transcription factors in apoptosis,
and finally the role of adenosine:adenosine receptors in
the pathophysiology of the retina. Retinitis pigmentosa
(RP) and allied diseases have been studied intensively
on the molecular level in the last decade. A novel gene
linked to human RP, the ABCR transporter (also called
rim protein), was investigated by Shroyer et al. Muta-
tions in this gene have been linked to a variety of
inherited retinal dystrophies, including Stargardt’s dis-
ease, Fundus fla6imaculatus, cone-rod dystrophy, retini-
tis pigmentosa, and although somewhat controversial,
in age-related macular degeneration (AMD). Animal
models for retina degeneration are developing into most
important tools for vision research, as evidenced by
numerous presentations in four of the six sections of
the symposium (development, genetics, apoptosis, and
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gene therapy). For example, the paper by Hafezi et al.
used light damage in animal models to elucidate the
role of transcription factors during light-mediated
apoptosis in photoreceptors. Apoptosis is one of several
pathways that lead to cell death. In other approaches,
animal models with inherited retina degeneration are
extremely useful to test novel techniques and gene
expression vectors for gene therapy. The paper by
Dudus et al. used recombinant adeno-associated viruses
to express reporter genes in ganglion cell axons and
brain of dogs after intravitreal delivery. Lack of clinical
and histological inflammatory response is very encour-
aging for future applications in the CNS. The paper by
Ghiardi et al. reviews our current understanding of the
role of adenosine and adenosine receptors in normal
retinal function. Recent results from several laborato-
ries confirm the pathophysiologic significance of
adenosine in animal models of retinal vascular disease.
3. Neuroprosthesis
Several attempts have been made to replace neuronal
function by technical devices that electrically stimulate
neurons in the visual pathway. Although shown in the
1950s that electrical stimulation of the visual cortex can
produce visual sensations, this technique failed thus far,
mainly because it was not possible to create a stable
interface between stimulation electrodes and neurons.
Modern microelectronics, however, in conjunction with
novel materials and improved knowledge about neu-
ronal function have yielded very promising possibilities
that justify a fresh attempt. Problems remaining to be
addressed are: Long-term stability, biocompatibility
and surgical procedures concerning the implantation of
electrode arrays.
This section presents examples of the principle ap-
proaches currently taken: Subretinal microphotodiodes
that attempt to replace degenerated photoreceptors,
epiretinal prostheses that attempt to stimulate neurons
in the inner retina and devices that stimulate cortical
neurons to provide artificial vision. In parallel, the
transplantation of natural photoreceptors has been at-
tempted as well, and a paper concerning such tech-
niques has been included in the chapter on retinal
prosthesis. This assembly of manuscripts provides the
rare chance to survey progress in this field in a very
condensed manner. These papers show that enormous
progress has been made, that technical retinal prosthe-
ses as well as cortical prostheses work, in principle, and
that they are able to provide spatially distributed visual
sensations.
4. Concluding remarks
This two-day symposium took place 8–9 May 1998
as an official satellite meeting of ARVO. It was at-
tended by more than 300 delegates who participated in
stimulating discussions, and observed the presentation
of 27 papers from the platform and 52 papers in poster
format. We want to thank the speakers and the authors
of other relevant submitted papers for finalizing their
papers in time, so that this volume of Vision Research
will be available before ARVO 1999. The third sympo-
sium on pre-attentive and attentive mechanisms in vi-
sion: Perceptual organization and dysfunction will be
held 7–8 May 1999, with ARVO as co-sponsor.
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